The apparent discrepancy between the values (1. 45&&10 "A& cm) for the nuclear radii derived from mirror nuclei and those (1.2X10 "A& cm) derived from ii-mesonic atoms was investigated. The conventional calculation of the Coulomb energy difference b,E, between mirror nuclei is improved in two respects: the usual uniform model is replaced by the more elaborate shell model with a Rnite square well potential, and the exchange terms are taken into account. An equivalent Coulomb radius R, is defined by R, = (6/5) (Ze'/nE, ); an equivalent meson radius is defined by Esi= (5/3)&(r')Ap, where (r')Ap is the mean square radius of the electrical charge distribution. The two extreme cases of the pairs (F",0") and (0",N") are investigated. The computation gives R,/Rsr =1.18 in 0, R,/Air=1. 07 in N'i. These results are smaller by about 8 percent than the experimental ratios. However, the experimental discontinuity in R, at the closure of the p shell is reproduced.
I. INTRODUCTION 'HE experiments which determine the nuclear radii may be divided into two groups: fast nucleon scattering, n-decay lifetimes, yields of charged particle initiated nuclear reactions, probe the range of nuclear forces, whereas Coulomb energy differences for mirror nuclei, electron scattering, p,-mesonic atom x-rays probe the electrical charge distribution. It is difficult to compare values for the radius of the nucleus as given by methods which belong to diGerent groups, as these methods do not measure the same quantity. On the other side, it is desirable to get consistency inside the same group. The present paper is concerned with the determination of the electrical charge distribution. Whereas Coulomb energy diGerences between mirror nuclei were usually explained in terms of a radius of the order of 1. 45)(10 "A& cm, electron scattering, ' and more recently, p-mesonic x-rays' were fitted by a smaller radius of the order of only 1.2&&10 "A& cm. Actually 
The well depth is adjusted to 6t the experimental binding energy of the last nucleon: this binding energy determines by (9) and (8) pj s(bp) dp
-~( RP) dp determines Pi, and by (7), the well depth V. The mean square radius is found to be 0.68338. for an s wave function and 0.8090R for a p one. From (17) and (3) the effective meson radius is found to be Rsr = 1.01'.. '(d, p) = -0.52(e'/R); (20) the total Coulomb energy is thus AE, =8.10(e'/R), and by (4), the equivalent Coulomb radius is R, = 1.19R.
We thus obtain R,/Rsr 1.18. The mean square radius is found to be 0.7030E. for an s wave function and 0.8767R for a P one. From (17) and (3) Table I . ' L Talmi, Helv. Phys Acta 25, 18. 5 (1952) .
